Calcium and abnormal reactivity of vascular smooth muscle in hypertension.
It has been well documented that vascular smooth muscle (VSM) reactivity, as well as calcium sensitivity in response to neurotransmitters is increased in a number of blood vessels in established hypertension. Regulation of VSM reactivity involves the interaction of neurotransmitters and blood-borne hormones with specific receptors on target cell membranes. This results in phospholipase-C-mediated hydrolysis of phosphatidylinositol 4,5-bisphosphate (PIP2) and the generation of two second messengers: inositol 1,4,5 trisphosphate (IP3) and diacylglycerol (DAG) both of which act synergistically to produce muscle contraction. We will summarize recent findings in this review which suggest that in essentially hypertensive patients and spontaneously hypertensive rats (SHR), the activation of phospholipase C in response to hormones is increased. Further, we will discuss how increases in phospholipase C activation via GTP-binding proteins may explain the observed increases in Ca2+ influx through potential- and receptor-operated Ca2+ channels, increased activation of protein kinase-C and increased [Ca2+]i in hormone-stimulated blood platelets and VSM cells in the hypertensive state. In addition to these defects, a decrease in the plasma membrane Ca2+ pump and Ca2+-binding proteins has been demonstrated in hypertension. Thus, it appears that the defect in Ca2+ metabolism in the hypertensive vessels is multifocal. All these defects in Ca2+ metabolism together may lead to an increase in peripheral vascular resistance with a concomitant increase in blood pressure.